Background Diagnostic endoscopy occasionally shows synchronous early gastric cancer (EGC) and esophageal cancer (EC) in the same patient. The treatment plan for these comorbid cancers is unclear because, as EGC is commonly treated surgically, information on postchemotherapy outcomes for EGC are lacking, although chemotherapy and chemoradiotherapy are important in treating EC. Here, we evaluated whether unresected EGC could be safely observed while synchronous EC is treated with chemotherapy in patients with both cancers. Methods We enrolled 30 patients with both EGC and EC who were treated with 5-FU plus cisplatin (FP) from January 2006 to September 2013, and who were evaluated with endoscopy before chemotherapy, and approximately every 3 months afterwards. Results The response rate to FP for EGC was 46.8 %. Notably, five cases (16.7 %) had clinically complete responses with no progressive disease. Progression-free survival was 100 % at 6 months and 96.2 % at 1 year. In univariate analysis, FP was significantly more effective for mixed-type and undifferentiated adenocarcinoma than for differentiated adenocarcinoma. Conclusions FP was effective for EGC. EGC was stable without progression for more than 6 months while patients underwent FP treatment for EC. We consider observing EGC with no treatment during chemotherapy for EC to be appropriate disease management.
Introduction
Modern diagnostic esophagogastroduodenoscopy (EGD) allows diagnosis of gastric cancer (GC) in its early stages, which is usually treated with endoscopic submucosal dissection (ESD) or surgery for clinical intramucosal (T1a) and submucosal (T1b) early gastric cancer (EGC). Although advanced and metastatic GC are commonly treated with chemotherapy, it is less commonly used to treat EGC, and so outcomes of chemotherapy for EGC are still unknown. Concurrent chemoradiotherapy (CRT), which consists of 5-fluorouracil (5-FU) plus cisplatin (CDDP) (FP) and radiation (FPRT), has already been demonstrated to be an effective treatment option for esophageal cancer (EC) [1, 2] . Stage I EC patients who received CRT had an 80 % 4-year survival rate in the prospective trial (JCOG 9708 study) [3] ; these optimistic outcomes indicate that CRT is as good a choice as endoscopic resection and surgery for patients with stage I EC, although the local recurrence rate remains high. For patients with stage II/III EC, surgery after neoadjuvant chemotherapy (NAC) is the standard treatment, with definitive CRT as a nonsurgical option. In the JCOG 9906 trial, which evaluated the efficacy and toxicity of CRT with FP for stage II/III EC, the 5-year survival rate was 36.8 % [4] . On the other hand, in JCOG9907, which evaluated optimal perioperative timing before or after surgery for providing chemotherapy, preoperative chemotherapy with FP was superior and its 5-year survival rate was 60 % [5] . According to these results, we regarded NAC with FP and subsequent esophagectomy is the standard treatment for patients with stage II/III, with CRT as a second choice. In 4.4-7.9 % of EC, synchronous GC is detected at diagnosis by detailed endoscopic examination [6, 7] . Unsurprisingly, the prognosis of patients with another primary cancer in addition to EC is worse than for patients with single malignancies; and deciding whether to treat first EC or EGC in these patients can be difficult. When we perform chemotherapy or CRT for EC, synchronous EGC is usually resected after completion of EC treatment because of the worse prognosis of advanced EC. However, when we perform chemotherapy or CRT for EC and EGC, we do not know whether chemotherapy for EC is effective for EGC, or whether EGC resection should be performed beforehand. No report of response rate and progression-free survival (PFS) for EGC has been published. This study evaluated the efficacy of chemotherapy for EGC, appropriate treatment order for synchronous double cancers, and appropriate follow-up intervals of EGD for EGC.
Methods
This study has been performed in accordance with the Declaration of Helsinki. Our Institutional Review Board approved this study (Registry number: 1545).
Study population
Of 329 patients who received chemotherapy and chemoradiotherapy (FP or FPRT) for histopathologically confirmed esophageal cancers between January 2006 and September 2013 at our hospital, we finally enrolled 30 patients with histopathologically confirmed EC and synchronous EGC.
Our selection criteria were (a) patients who were diagnosed with EC and treated with chemotherapy or chemoradiotherapy from January 2006 to September 2013; (b) patients had EGC simultaneously with their EC; (c) each patient's EC was confirmed histopathologically to be squamous cell carcinoma (SCC) or adenocarcinoma and EGC were confirmed as adenocarcinoma (papillary, tubular, poorly differentiated, signet-ring, mucinous, etc.); (d) EGC could be evaluated endoscopically before and after chemotherapy or chemoradiotherapy, including goodquality endoscopic images.
We excluded patients who (a) had EGCs in their irradiation area and/or (b) had prior history of surgery for EC. Figure 1 shows the CONSORT diagram for patient selection in this study.
Treatment
The chemotherapy for these patients was the FP regimen, which consisted of intravenous cisplatin (80 mg/m 2 ) on day 1, and a continuous infusion of 5-fluorouracil (800 mg/ m 2 /day) for days 1-5, given every 4 weeks for two courses. Radiation therapy of 50-60 Gy for 25-30 fractions over 5-6 weeks was combined concurrently with two courses of FP therapy (CDDP 70 mg/m 2 day 1, 29 ? 5-FU 700 mg/ m 2 /days day 1-4, day 29-32). None of the gastric cancers included the irradiation area.
Treatment evaluation and schedule
Patients received CT and endoscopy as treatment evaluations approximately every 3 months for those who were receiving definitive and palliative chemotherapy or CRT, and every month for those who received neoadjuvant chemotherapy (NAC) after completion of chemotherapy or CRT. EC responses to treatment were assessed through review of medical records and/or endoscopic images; and EGC responses to treatment assessed by endoscopic images (as we usually store 40-80 images for every EGD). The endoscopic images were evaluated by three certified endoscopists, and a consensus of their opinions was adopted for each patient, or after discussion among the three endoscopists in cases of wide disagreement.
The treatment response of each EGC patient was categorized as complete response (CR), partial response (PR), stable disease (SD), or progressive disease (PD). CR was defined that disappearance of all tumor lesions and no diagnosis of cancer in biopsy specimens. If no biopsy had been taken from the scar, we defined it as a clinical CR, which is included in PR. PR was defined as noticeable regression and flattening of a tumor on endoscopic examinations, which roughly corresponds to C50 % decrease in tumor size. SD was defined as less change in tumor size or shape than for PR, but not PD. PD was defined as increased tumor size and/or worsened shape (lesions increased by C20 %). Concordance rates for CR, clinical CR, and PR were 100 %, 100 %, and 27.2 % among the three endoscopists, respectively. All categories were defined in accordance with Japanese Classification of Gastric Carcinoma, third English edition [8] .
Statistical analysis
Overall survival (OS) and PFS were estimated using the Kaplan-Meier method and compared using the log-rank test. OS was defined as the time from beginning of CRT until death. PFS was defined as the time from beginning of CRT until objective tumor progression or death, whichever occurred first. All statistical analyses were performed with EZR (Saitama Medical Center, Jichi Medical University), which is a graphical user interface for R (The R Foundation for Statistical Computing). All P values were two sided; P \ 0.05 was considered significant.
Results

Characteristics of patients and lesions
We found 32 EGC lesions in 30 patients, who had synchronous EC and were treated by FP. Median age at diagnosis was 68 years (range, 48-78 years). Median follow-up duration was 23 months. Of the 30 patients, 5 (16.6 %) were treated as NAC, 22 (73.3 %) as definitive FPRT and 3 (10 %) as palliative FPRT, for the treatment of synchronous EC. Patients underwent a median of 2.8 courses of FP ( Table 1) .
The 32 EGC lesions included 19 T1a cancers and 13 T1b cancers in our endoscopic diagnosis, including EUS; median tumor size was 15 mm (range, 6-80 mm). The patients received a median of four EGDs over median intervals of 3.1 months (Table 2) .
Clinical outcomes of chemotherapy for EGC
The response rate to FP for EGC was 46.8 % (CR in 2 cases and PR in 13 cases; Table 3 ). Notably, 2 cases achieved CR and 3 more cases achieved clinical CR, for a total of 5 cases (17 %) whose EGC disappeared through chemotherapy (Table 3) , none of whom later had PD after their chemotherapy during a median observation period of 6.2 months. Of the 2 CR cases, 1 continued to be CR for 47.8 months and the other case for 4 months until the (Fig. 2) . No patient died of EGC, and we confirmed PD only in 3 cases over a median observation period of 20.5 months. We performed a curative ESD for 1 patient. Two patients were observed without resection, as their EC was too advanced. Figure 3 shows the patients' clinical outcomes.
Univariate analysis for chemotherapy efficacy ( 
Discussion
To our knowledge, this study is the first to evaluate the efficacy of chemotherapy for EGC. In this study, we found that the response rate of FP for EGC was 46.8 % and that 2 cases achieved CR (6.2 %) and 3 more cases achieved clinical CR (9.3 %). We also showed a median PFS for EGC with synchronous EC to be 32.3 months. Under FP therapy, PFS rates at 6 months and 1 year were 100 % and 96.2 %, respectively. Thus, when patients undergo chemotherapy or CRT for EC before the resection of EGC, they have at least 6 months, which is enough time for CRT in stage I EC, or for NAC (2 courses of FP) followed by esophagectomy in stage II-III EC. Of 32 cases, 2 patients achieved CR and 3 more patients achieved clinical CR, which is rarely reported, including 2 patients who continue to demonstrate CR even now. The other 3 patients died of EC without progressive GC. Of 3 patients with progressive GC, we performed a curative ESD resection for 1 patient, but not for the other 2 patients, whose EC was too advanced. Appropriate scheduling for endoscopies is thus important so that the optimal timing of resections for EGC will not be missed.
In the mechanism of FP therapy, CDDP inhibits methionine uptake into tumor cells, causing depletion of folate cofactors including 5-CH3FH4 and FH4, which are essential for forming a ternary complex with thymidylate synthetase and 5-fluorodeoxyuridine, an active metabolite of 5-FU [9] . A model of GC in nude mice showed combined 5-FU and CDDP chemotherapy is useful for advanced or recurrent GC [10] , because CDDP both potentiates and modulates 5-FU chemotherapy [11] . Furthermore, FP demonstrated a higher response rate (32.5 % vs. 11 %) and longer PFS than did FU alone (3.9 vs. 1.9 months), although no differences in overall survival were observed between the arms (JCOG9205) [12] . The response rate to FP for EGC was 46 % in this study, which was better than the response in JOCG 9205, in which FP for advanced GC was addressed [12] . We think one reason for this difference was that EGC lesions were smaller, with less heterogeneous cells. Reportedly, mucosal blood flow in GC is higher than in intact mucosa and higher in early cancers than in advanced-stage disease [13] .
For stage IV GC, FP is an older regimen, used less now as new drugs achieve higher response rates and longer OS, such as XPT (xeloda, cisplatin, trastuzumab), SP (TS-1 and cisplatin), or taxanes. We believe these new drugs can achieve higher response rates than FP, and possibly higher response rates for EGC than for stage IV GC. Similarly, one case report showed FOLFOX to be effective for EGC accompanying colon cancer [14] , but it was only one case report; no study on the efficacy of chemotherapy for EGC has apparently been published.
In evaluating the treatment effect for EGC, ascertaining whether the progression-free-interval is a benefit from FP is difficult, because EGC also has a rather stable natural course. Tsukuma et al. reported on the natural course of EGC and showed the cumulative 5-year risk for progressing to the advanced stage was 63.0 % [15] . However, our result showed a 46.8 % response rate, including two cases of CR and three cases of clinical CR, which would not occur in the natural course of the disease, nor would longer PFS intervals. Although the stable nature of EGC is a consideration, our treated subjects showed a median PFS for EGC of more than 6 months.
Reportedly, the 5-year survival rates of stage I and stage II/III EC were about 80 % and 60 %, respectively [3, 5] . In this study, 83 % of the enrolled cases were stage I-III EC. So, we should consider curative treatment for both EC and EGC. Simultaneous surgery for both diseases is one possible choice. However, especially in stage II/III EC, NAC before surgery has been proven to be beneficial for OS, according to the results of JCOG9907 trial [5] . Thus, if we plan surgery for both EC and EGC, we think the ideal treatment strategy is to initially provide NAC for EC and then perform surgery for both. Our results indicate that in such cases, we need not worry too much that EGC will progress during NAC and can concentrate on treating the EC. On the other hand, most clinical trials exclude synchronous active cancer cases, and it has been difficult to indicate the appropriate strategy for these EGC with EC cases from prospective studies. This report is the largest number report at present and will provide instruction for daily clinical practice. Therefore, despite the relatively few cases in this study, we believe that this is important additional information for such a rarely investigated subject. The present study has some limitations. It was a retrospective study with a small sample size. As the median follow-up period for GC was shortened by patients undergoing ESD or surgery after EC treatment, we do not know how long CR and PFS are likely to continue.
This study found that the median PFS of FP for EGC was 32.3 months after chemotherapy, and EGC did not progress for at least 6 months in any of these patients. Median intervals between EGD were 3.1 months, and we could perform curative resection for all cases, even if EGC recurred or progressed. Therefore, when we perform EGD after chemotherapy or CRT to evaluate EC, we recommend evaluating both EC and EGC every 3 months.
Conclusions
It is suggested that FP was effective for EGC. In all cases, EGC was stable without progression for 6 months during FP treatment for EC. We consider that observing EGC without resection during chemotherapy for EC is an appropriate choice in managing this challenging comorbidity. A further prospective study is needed to confirm the treatment strategy for EGC with EC.
